Abstract. Over the past 40 years, much has been published on the ultrastructure and cellular development of embryonic structures in a wide range of cestodes. However, the literature contains many discrepancies in both terminology and interpretations because of the facts that these organisms are phylogenetically diverse within their respective orders and families, the habitats that affect embryonic envelope structure are diverse, and the work has been done in various laboratories around the world. This review and synthesis was initiated by a working group of biologists from around the world convened at the Fifth International Workshop on Cestode Systematics and Phylogeny in #eské Bud$jovice, at the Institute of Parasitology of the Biology Centre, Academy of Sciences of the Czech Republic. It brings together the data from published work and establishes a uniform terminology and interpretation based on the data as they are presented. A consensus was reached for standardised definitions of the oncosphere, hexacanth, coracidium, embryonic envelopes, outer envelope, inner envelope, embryophore, vitelline capsule, shell, and outer coat. All of these are defined as components of the embryo or its vitellocyte-derived or uterine-derived coatings.
As basal protostomes, members of the phylum Platyhelminthes typically undergo unequal holoblastic cleavage conforming primitively to a spiralian plan that is apparent among the archoophoran turbellarians (Conn 2000 (Conn , 2004a . However, the derived neoophoran flatworms, which include some turbellarian groups as well as the Digenea, Aspidogastrea, Monogenea, and Cestoda, have a cleavage pattern unlike any other in the animal kingdom. Neoophorans are defined by the separation of their female germ line into ovaries and vitelline glands, producing oocytes and vitellocytes, respectively, which must come together at the time of fertilisation to restore the full complement of female germinal material to the developing embryo (Conn 2000) . Among all cestodes that have been studied in this regard, this union results in a unique capsule that surrounds the fertilised oocyte, and thus the complete embryonic mass (%widerski et al. 1970 (%widerski et al. , 2004a (%widerski et al. , %widerski and Conn 1999 . However, the oocyte and vitellocyte never fuse, so cleavage involves only the zygote, which develops from the fertilised oocyte while the vitellocyte remains adjacent.
Cleavage of neoophoran embryos is unequal and holoblastic as in archoophorans, but differs from that of any other animal group in that the larva develops only from the micromeres, while the macromeres and mesomeres, respectively, form two unique syncytial layers that surround the micromere mass and, thus, ultimately the fully formed larva (Ogren 1956 , Rybicka 1964a , b, 1966 , 1973 , Euzet and Mokhtar-Maamouri 1975 , 1976 , Coil 1972 , 1979 , 1984 , 1986 , Conn 2000 . In cestodes and trematodes, these syncytial layers are generally referred to as embryonic envelopes, and may serve to protect the developing and fully formed larva by producing resistant layers intracellularly (inner envelope and outer envelope, varying with species), and/or by secreting resistant material externally (also varying with species) (%widerski 1968 , Rybicka 1972 , Conn 1985a , 2000 , Chomicz 1993 . In some aquatic groups, the inner envelope also provides motility for the larva by developing as a ciliated free-swimming larval stage, which must emerge from the outer envelope and shell before swimming (Berrada-Rkhami and Gabrion 1990, %widerski 1994a) . When the oncosphere larva, including its surrounding embryonic envelopes, is ingested by a suitable host, the hexacanth emerges from the envelopes, penetrates host tissues, and begins metamorphosis into the juvenile metacestode stage (Jarecka 1975 , Ubelaker 1980 , 1983 , Conn 2004c , %widerski 2007 .
Because of the unique nature of neoophoran embryogeny, and the importance of larval survival to transmission of cestodes to new hosts, there has been much research on cestode eggs, and several reviews have been published (Lethbridge 1980 , Ubelaker 1983 , Burt 1986 . Variation in cestode eggs, and the potential importance to the life cycle of the parasite, is conspicu-ous even at the light microscope level (Jarecka 1961). However, details of cellular development and variations can be observed only with electron microscopy; thus, there has been a growing body of literature on the ultrastructure of cestode embryonic and larval stages (Tkach and %widerski 1997 , 1998 , %widerski and Salamatin 2002 , M"ocicki et al. 2005b , as well as reproductive cells and organs that contribute to the embryo (Xylander 1987 , Korneva 2002 , Poddubnaya 2005a , b, c, Levron et al. 2007 , over the last 40 years. Because the light microscopical and ultrastructural studies have been conducted on numerous species and by numerous authors over many years, many discrepancies in terminology and interpretation have arisen in the literature. Several reviews of the literature on related subjects for cestodes alone (%widerski 1975 , Lethbridge 1980 , Ubelaker 1983 , Smyth and McManus 1989 , Conn 2005 , for trematodes and cestodes comparatively (%widerski 1981 , 1994b , 1996 , %widerski and Conn 2000 , Conn 2007 , and for Platyhelminthes as an entire phylum (Shinn 1993 , Kearn 1998 , Conn 2000 have been published, but inconsistencies in the use of terms persist. For this reason, an international group of cestodologists was convened as a Working Group on Embryonic and Larval Structures at the Fifth International Workshop on Cestode Systematics and Phylogeny in #eské Bud$jovice, at the Institute of Parasitology of the Biology Centre, Academy of Sciences of the Czech Republic in 2005, and charged with developing a consensus on standardised terminology. This report provides a glossary of standardised terms that emerged from the working group, with the understanding that all researchers present would adhere to these standards in future publications. It is hoped that other cestodologists and comparative zoologists will also adhere to this standardised terminology in the interest of improving accurate communication in the field.
GLOSSARY OF TERMS
Standard terms: Consensus was reached by all participants in the International Workshop on the following 10 definitions, thus standardising these terms.
Hexacanth -a six-hooked larva derived from micromeres, which is the definitive product of embryogenesis of a cestode, and that invades the first or sole intermediate host.
Oncosphere -a hexacanth enclosed by one or two embryonic envelopes.
Coracidium -a hexacanth enclosed only by a ciliated inner envelope that provides a mechanism for free swimming.
Embryonic envelopes -the two syncytial envelopes derived from blastomeres and completely enclosing developmental stages from the late cleavage embryo through the fully formed hexacanth larva.
Outer envelope -the outermost embryonic envelope, derived from macromeres and enclosing all other embryonic and larval components. This envelope generally undergoes apoptosis early in embryonic development, and prior to final morphogenesis of the hexacanth.
Inner envelope -the innermost embryonic envelope, derived from mesomeres and enclosing micromeres and ultimately the hexacanth. This envelope generally persists throughout embryonic and larval development, and thus may be considered part of the fully formed larva.
Embryophore -name applied both to the full ciliated inner envelope of a coracidium, and to a specialised intracellular proteinaceous lamina produced within the inner envelope of a cestode with a non-swimming oncosphere. (Note: some authorities prefer to distinguish the motile inner envelope of a coracidium by referring to it as a "ciliated embryophore".)
Vitelline capsule -a thin proteinaceous layer that forms from coalescence of material released by exocytosis from one or more vitellocytes near the time of fertilisation, and that quickly encloses the vitellocyte(s) along with a single oocyte and a single sperm. Depending on the species, this layer may or may not persist through embryogenesis.
Shell -sclerotin proteinaceous material that is secreted by vitellocytes and is deposited on the inner surface of the vitelline capsule prior to hardening by a polyphenol/quinone tanning process. This occurs in cestode species that have a large number of vitellocytes per oocyte (i.e., polylecithal). The hardened shell typically encloses the oncosphere outside the host.
Outer coat -proteinaceous or other material that is secreted by the oviduct and/or uterus and is deposited on the outer surface of the vitelline capsule in some cestode species that have one or few vitellocytes per oocyte (i.e., oligolecithal).
DISCUSSION
Structures described by all of these terms are illustrated schematically in Figs. 1-6. Their form and development differ considerably between polylecithal orders such as Diphyllobothriidea and Bothriocephalidea (both formerly Pseudophyllidea, see Brabec et al. 2006 ), Caryophyllidea, and Spathebothriidea (Figs. 1-3) , and oligolecithal orders such as Cyclophyllidea, Proteocephalidea, . Little is known about the embryonic and larval structures of other orders such as Trypanorhyncha, Diphyllidea, Nippotaeniidea, Tetrabothriidea, and Lecanicephalidea.
Hexacanth
The detailed ultrastructure of the hexacanths, emerged from or within their surrounding embryonic envelopes, has been studied for many species, among the cyclophyllideans within non-motile eggs (M"ocicki et al. 2005a, 2006) , as well as the bothriocephalideans with motile coracidia (%widerski and Mokhtar 1974 , Korneva 1994 , %widerski and Mackiewicz 2004 . Hexacanth structure is complex and somewhat variable, and was not a subject of discussion in the present work group. Thus, it is not reviewed in detail here, but should be addressed in future workshops for standardisation of terminology. Likewise, comparisons between eucestode hexacanths and the decacanths (10-hooked larvae) of amphilinideans and gyrocotylideans should be topics of future workshops.
Oncosphere and coracidium
There remains some controversy regarding what constitutes a cestode larva. The hexacanth, having emerged from its embryonic envelopes, is the stage that actually invades host tissue and undergoes metamorphosis into the postlarval metacestode juvenile (Conn 2004c , Korneva 2004 . However, because the embryonic envelopes are themselves derivatives of the blastomeres, and also play a critical role in transmission to the host, it is arguable that the entire oncosphere, defined here as including the hexacanth inside its surrounding envelopes, is the larva. This is the case whether considering a nonmotile hexacanth covered by both embryonic envelopes and all of the embryonic envelopes and vitelline capsule (e.g., cyclophyllideans and proteocephalideans), or a free-swimming coracidium that includes only the hexacanth covered by the inner envelope with ciliated embryophore (e.g., diphyllobothriideans and some bothriocephalideans). The consensus reached by the working group and presented in this paper is that only the hexacanth should be considered as the larva, despite the fact that it is derived only from micromeres. This is consistent with the vast majority of literature on comparative animal development, which clearly shows that loss of embryonic structures prior to the activation of a fully formed larva is common across many phyla (Conn 2000 (Conn , 2004a . With the publication of the present report, we suggest that authors discontinue the practice of using the terms hexacanth and oncosphere interchangeably, and follow the distinction defined herein.
Embryonic envelopes
Embryonic envelopes derive their composite name not because they surround the embryo, but because as blastomere derivatives they are actually part of the developing embryo. Some authors prefer to differentiate the metabolically active blastomere-derived embryonic envelopes surrounding the developing embryo from the degenerating remnants of the outer envelope and fully differentiated inner envelope surrounding a fully formed, infective hexacanth, which may be referred to as "oncospheral envelopes" (Chomicz 1993 , Chomicz et al. 1995a , b, c, 1997 , %widerski et al. 2004b , c, 2005 . However, envelopes at all stages from the end of cleavage to the fully formed oncosphere are covered in the present paper as embryonic envelopes, so oncospheral envelopes would be an advanced-age subset of embryonic envelopes according to this standardised terminology. Similarly, embryonic envelopes as defined in the present paper would include the structures referred to as "egg envelopes" of trematodes and cestodes by some authors (%widerski 1994b, 1996) . Thus, we recommend that all authors in the future use the standardised term of embryonic envelopes.
In all cestodes studied to date, both the outer and the inner embryonic envelopes are syncytial, and usually are associated with each other only by contact of their adjacent plasma membranes. However, in Mesocestoides lineatus, the envelopes are joined by distinct desmosomes (maculae adhaerentes) and gap junctions (maculae communicantes) , Conn 1988a . These intercellular junctions have been observed in the embryonic envelopes of this species, and may hold the entire embryonic mass together after the loss of the vitelline capsule early during embryogeny of this species. Interestingly, desmosomes are common throughout the animal kingdom, but in cestodes have been described in no location other than from the embryonic envelopes of M. lineatus. No intercellular junction of any type has been described in the embryonic envelopes of any other cestode species, although gap junctions, hemidesmosomes and septate junctions (often incorrectly called "septate desmosome", see review by Conn 1993b) do occur in some adult tissues Rocco 1989, Conn 1993b) . However, intercellular junctions are difficult to resolve except in high-resolution preparations (Conn 1993b), so future investigators should look carefully for such junctions, which are small and could be easy to miss, especially in studies where lower magnifications and/or lower resolutions are used.
Outer envelope
The outer envelope in most cestodes is simpler in structure than the inner envelope, and often undergoes apoptosis during late embryogeny (Pence 1967 , 1970 , Rybicka 1972 , Conn 1988a , %widerski and Tkach 1997a . However, in others it may produce specialised structures such as the "subcapsular lamina" described by Conn (1999) in Distoichometra bufonis, or the "zone of electron-dense aggregates" described by Chomicz (1993) in Diorchis spp. Likewise, the outer envelope may help to form the "subshell membrane" described by Rybicka (1972) in Hymenolepis diminuta, although Conn (1985b) proposed that a similar structure in Monoecocestus americanus might be formed by the contact association between the juxtaposed plasma membranes of the inner and outer envelopes. Clearly, there is need for more study of the features and variations of outer envelopes, and the terminology of these features should be standardised.
Inner envelope
Unlike the outer envelope, the inner envelope typically persists throughout embryonic development, and remains as a viable syncytial envelope even in the fully developed oncosphere (%widerski 1972 , Conn 1985a , %widerski et al. 2001 , 2004b . Whether ciliated or not, the inner envelope is always formed from blastomeres that do not give rise to an epi- dermis or other ectodermal derivatives in phylogenetically more basal archoophoran flatworms that undergo typical spiralian cleavage (Conn 2000) . Thus, the inner envelope is not homologous to an epidermis, though further studies of homologies among neoophoran flatworms are needed (Hartenstein and Jones 2003) .
In those cestodes with coracidia, the inner envelope is synonymous with the ciliated embryophore, and engages in active swimming after emerging from the shell and apoptotic outer envelope (%widerski et al. 2005) . In other cestodes, the inner envelope, while not motile, still maintains well-developed nuclei and organelles associated with protein synthesis, and appears to be metabolically active (M"ocicki et al. 2005b) . Also unlike the outer envelope, which is derived from only 2-3 macromeres in all species, the inner envelope is more variable in ontogeny. It is derived from only 3-4 mesomeres in cyclophyllideans, tetraphyllideans, and proteocephalideans (i.e., those with oligolecithal eggs) (Rybicka 1966, Euzet and Mokhtar-Maamouri 1975) , but between 6 and 30 mesomeres in orders with polylecithal eggs (%wider-ski 1994b). Fig. 2 . Diagrammatic representation of a fully formed oncosphere of a cestode with polylecithal eggs and a ciliated embryophore (e.g., Diphyllobothriidea, some Bothriocephalidea). The vitelline capsule, formed by secretions of numerous vitellocytes (V) at fertilisation, becomes coated internally by shell precursors secreted from vitellocyte vesicles, and the vitellocytes have deteriorated. These species have a suture at one end of the shell, forming an operculum. The syncytial outer envelope derived from macromeres (Ma), including all organelles, has deteriorated by apoptosis. The syncytial inner envelope derived from numerous mesomeres (Me) remains active, becoming a ciliated embryophore that, together with the enclosed hexacanth, constitute a coracidium, which will swim actively after emerging from the surrounding outer envelope remnant and shell, through the operculum. The oncospheral membrane has formed by membrane delamination between the inner envelope and hexacanth. The hexacanth, which is derived from micromeres (Mi) and is the only part that will invade the next host after it ingests the coracidium, is now fully formed. The exact number of formative blastomeres of each type, and the number of cells making up the final hexacanth, varies between species.
Embryophore
The intracellular embryophore produced as a proteinaceous lamina within the inner envelope of many cestodes is highly variable in thickness, ultrastructure and morphology, especially among the cyclophyllideans. Variations include thick embryophores made with blocks in taeniids (Morseth 1965 , Nieland 1968 , Beveridge et al. 1975 , Chew 1983 , thin embryophores with horizontal striae in Shipleya (Coil 1975) and Hepatocestus (%widerski et al. 2000) , with radial striae in Dipylidium (Pence 1967), double layers in Oochoristica (Conn 1985a, %widerski and Subilia 1988) and in Joyeuxiella (%widerski et al. 2004b) , pitted surfaces in Mesocestoides , discontinuous density in Dilepis (%widerski et al. 2004c ) and other types. Some embryophores are even enlarged into various configurations such as polar filaments in Rodentolepis species Kissel 1991, Conn 2000) or an elongated "pyriform apparatus" in some anoplocephalids (Conn 1985b (Conn , %widerski et al. 2001 ). The functional significance, if any, of these variations is not known with certainty, and requires further study.
The term, embryophore, literally means "embryo carrier", and most aptly describes the ciliated inner envelope characteristic of diphyllobothriideans (Lumsden et al. 1974) , and some bothriocephalideans (%widerski 1994a, b) . Because this feature is an entire modified inner envelope, and these forms typically do not have a thick intracellular lamina such as the embryophore of cyclophyllideans, it might be appropriate to refer to it as a ciliated envelope. The consensus of the working group was to retain the term, embryophore, because of its historical application and its functional role in the parasite life cycle. Nevertheless, adding an adjective, ciliated, to distinguish it as a ciliated embryophore would not violate the standardisation proposed in the present paper.
The exact nature of the embryophore among proteocephalideans remains enigmatic, primarily because of the paucity of ultrastructural studies. A distinct intracellular lamina within the inner envelope, like that of cyclophyllideans, often is not apparent at the light microscope level (e.g., see Scholz 1993 Scholz , 1999 , though a distinct double-layered embryophore has been demonstrated ultrastructurally in Proteocephalus longicollis by %widerski (1994c). The fact that the entire inner envelope may be very complex and responsive to immersion in water (Scholz 1991) further complicates the observation of these eggs. Embryonic envelope structure of tetraphyllideans has been scarcely studied, but available ultrastructural data indicate that an embryophore is present in at least two species (Mokhtar-Maamouri 1976) .
Vitelline capsule
All cestodes and other neodermatan flatworms studied thus far have a vitelline capsule, secreted by the vitellocytes at fertilisation (Conn 1988c , %widerski et al. 2004a , and this capsule usually serves as the template for deposition of the shell or the outer coat. As noted above, M. lineatus is a cestode previously studied that loses its vitelline capsule early in embryogeny, although it is also lost from taeniids after exit from the host (Nieland 1968 , Chew 1983 . Future studies should examine other cestodes with paruterine organs to determine if vitelline capsule loss is widespread among such forms. The vitelline capsule persists in the nematotaeniids possessing paruterine organs and capsules that have been examined (Jones 1988 , %widerski and Tkach 1997b , Conn 1999 , but no study has been conducted on other groups with paruterine organs, such as the Paruterinidae.
The exact structural, chemical, and developmental nature of the vitelline capsule is not clear. It has been shown to originate from exocytosis of vitellocyte vesicles (%widerski and Conn 1999) , and it often has at least two or three layers that vary between species and at different times shortly following fertilisation. It is associated with a membranous structure that has been referred to as a "labyrinth-like membrane" in Hymenolepis diminuta by %widerski et al. (1970) , and "reticular mass" in Mesocestoides lineatus by Conn (1988a) . In most cases, all layers of the vitelline capsule surround a single embryo with its associated vitellocyte(s) (Rybicka 1973 , Bru&anská 1999 , %widerski and Conn 1999 ). However, in M. lineatus, the vitelline capsule consists of one layer surrounding each embryo with associated vitellocyte(s), and the other layer surrounding a group of embryos with associated vitellocyte(s), binding them into embryo packets (Conn 1985c) or clusters. Conn (1988a) thus referred to these two layers as the "embryonic capsule" and the "cluster capsule", respectively. According to the standardised terminology established in the present paper, both should be regarded as components of the vitelline capsule.
Proteocephalideans have received little study of embryonic envelope ultrastructure relative to the other major oligolecithal order, the cyclophyllideans, and the tetraphyllideans have not been studied in this regard. The vitelline capsule of the proteocephalideans studied so far appears to differ from that of cyclophyllideans in being retained through development. Unlike cyclophyllideans, however, the few proteocephalideans studied thus far by electron microscopy appear to possess a vitelline capsule that undergoes swelling between the inner and outer layers as development progresses (%widerski and Subilia 1978 , Bru&anská 1999 , Conn et al. 2007 ). Using light microscopy only, Cañeda-Guzman et al. (2001) described "eggs in groups" in a proteocephalidean, Thaumasioscolex didelphidis, similar to the embryo clusters of the cyclophyllidean, M. lineatus (Conn 1988a) , and referring to the outer layer bounding each group as a capsule. Without ultrastructural data, it is not possible to determine whether these are comparable. The genesis, development, and ultimate fate of the vitelline capsule requires much further ultrastructural study in all orders, especially regarding its variations among different cestode taxa. In particular, more study is needed of the vitelline capsule of cestode orders having polylecithal eggs, in which large numbers of vitellocytes with large shell precursor vesicles obscure the exact cellular source of the vitelline capsule. The nature of the Mehlis' gland's relationship to vitellocyte exocytosis and vitelline capsule and shell formation also requires more study.
Shell
Cestodes belonging to the more basal orders such as Diphyllobothriidea, Bothriocephalidea, Caryophyllidea, Spathebothriidea, and others are polylecithal, having many vitellocytes accompanying each oocyte and sperm at fertilisation (Mackiewicz 1968 , Korneva 2001 , Levron et al. 2007 , %widerski and Fig. 3 . Diagrammatic representation of a fully formed oncosphere of a cestode with polylecithal eggs but lacking a ciliated embryophore (e.g., Caryophyllidea, Spathebothriidea, some Bothriocephalidea). The vitelline capsule, formed by secretions of numerous vitellocytes (V) at fertilisation, becomes coated internally by shell precursors secreted from vitellocyte vesicles, and the vitellocytes have deteriorated. Most of these cestodes do have operculated shells, but Eubothrium salvelini (Bothriocephalidea) lacks both cilia and an operculum, as well as an oncospheral membrane. The syncytial outer envelope derived from macromeres (Ma), including all organelles, has deteriorated by apoptosis. The syncytial inner envelope derived from numerous mesomeres (Me) lacks cilia and surrounds the hexacanth, which is derived from micromeres (Mi). The exact number of formative blastomeres of each type, and the number of cells making up the final hexacanth, varies between species. Mackiewicz 2007a, b) . In these groups, the vitellocytes contain large quantities of shell precursor material in secretory vesicles, which is released by exocytosis during embryonic development, and coalesces against the inside of the vitelline capsule, where it hardens into a shell of uniform thickness (Mackiewicz 1968 , Yamane et al. 1983 , %widerski and Xylander 2000 , Poddubnaya et al. 2005b , c, %widerski et al. 2005 , Levron et al. 2007 . This is similar to the formation of shells in the trematodes (Conn and Etges 1983 , %widerski 1994b , 1996 . The present paper proposes that this structure should be referred to in the future as the standard simple term, "shell", rather than "eggshell" or "capsule" as some have referred to it in the past. Also, this term would apply equally to species with and without opercula (Figs. 2, 3) .
Outer coat
Most cyclophyllideans that have been studied have a thick outer coat that has been shown by ultrastructural and histochemical methods to form primarily from uterine secretions that are added to the outer surface of the vitelline capsule, often resulting in ornamentation such as spikes (Conn 1985b) or knobs (Conn 1993a, Conn and Forman 1993) . The nature of the outer coat in proteocephalideans is less clear since these have been studied primarily at early stages (%widerski and Subilia 1978 , Bru&anská 1999 , Korneva 2005 ). There is apparently some deposition of uterine secretion in members of this order (Bru&anská 1999) that parasitize anamniote hosts, but it does not reach the level seen in many terrestrial cyclophyllideans that parasitize amniote hosts. The fully formed outer coat of most cyclophyllideans is difficult to penetrate with fixatives and embedding resins, so many studies of cyclophyllidean embryonic envelopes are done with early developmental stages, leading to some uncertainty about final form (Fairweather and Threadgold 1981) . In the taeniids, an exceptionally thick embryophore probably eliminates the need for further protection by an outer coat, which is never produced (Morseth 1965 , Nieland 1968 . Eggs of other cyclophyllideans with relatively thin outer coats are contained within protective maternal organs such as paruterine organs (Conn and Etges 1982a , Conn 1988b , paruterine capsules (Jones 1988, %widerski and Tkach 1997b), uterine . Diagrammatic representation of a fully formed oncosphere of a cestode with oligolecithal eggs and belonging to the order Cyclophyllidea. The vitelline capsule, formed by secretions of 1-2 vitellocytes (V) at fertilisation, disappears altogether in some species, thickens in others, or becomes covered externally by uterine secretions to form the outer coat in others; the outer coat varies greatly in thickness between species. The syncytial outer envelope derived from macromeres (Ma), including all organelles, has deteriorated by apoptosis. The syncytial inner envelope derived from mesomeres (Me) remains active, forming the embryophore as an intracellular proteinaceous lamina. The oncospheral membrane has formed by membrane delamination between the inner envelope and hexacanth. The hexacanth, which is derived from micromeres (Mi) and is the only part that will invade the next host, is now fully formed. The exact number of formative blastomeres of each type, and the number of cells making up the final hexacanth, varies between species.
capsules Etges 1982b, 1984) , or parenchymatic capsules (%widerski and Tkach 2002) . In Oochoristica (Conn 1985a) and Dipylidium (Pence 1967), the uterine lining, uterine secretion, and outer coat remain together outside the proglottid in the host's faeces. The terminology used to describe these various configurations, especially with respect to the parenchyma Rocco 1989, Conn 1993b) and specialised uterine regions (Conn 1987a , b, 1993a , Conn and Forman 1990 , Chomicz and Czubaj 1991 , Chomicz 1996 should be a subject of examination and standardisation by a future working group.
Another structural feature common to most cestodes is the oncospheral membrane, which occurs as a thin membrane between the hexacanth and the inner envelope of fully formed oncospheres. Oncospheral membranes vary in number from one to two; they also may vary in form, but most have an appearance similar to that of a continuous septate junction, so that Conn Fig. 6 . Diagrammatic representation of a fully formed oncosphere of a cestode with oligolecithal eggs and belonging to the order Proteocephalidea (Tetraphyllidea is probably similar). The vitelline capsule, formed by secretions of 1-2 vitellocytes (V) at fertilisation, thickens by internal expansion in some species, and may become covered externally by a small amount of uterine secretions to form a thin coat. The syncytial outer envelope derived from macromeres (Ma), including all organelles, has deteriorated by apoptosis. The syncytial inner envelope derived from mesomeres (Me) remains active, forming the embryophore as an intracellular lamina. The oncospheral membrane has formed by membrane delamination between the inner envelope and hexacanth. The hexacanth, which is derived from micromeres (Mi) and is the only part that will invade the next host, is now fully formed. The exact number of formative blastomeres of each type, and the number of cells making up the final hexacanth, varies between species.
(1985b) proposed that they are a delaminated junction that initially binds the micromere mass to the embryonic envelopes. Chomicz and Walski (1991) and Chomicz (1993) showed a thick striated layer in embryos of Diorchis spp., referring to them as oncospheral membranes, although they are strikingly different from those of any other known species. Finally, the oncospheral membrane may be missing in some species (e.g., see %widerski et al. 2005) . Future investigators and working groups should examine these and new cases, and standardise the terminology for this structure.
Other terms related to the embryos and larvae of cestodes require analysis and standardisation by a working group in the future. The treatment here is not intended to be exhaustive, even with respect to the 10 structures provided with standardised definitions here. However, this should provide a model, along with the report of Chervy (2002), for collaborative examination and interpretation of previously published work from disparate sources, leading to a better understanding of the processes and structural features under study, as well as communication with less ambiguity in future publications.
